REMARKS 

By the present Amendment, claims 1-9 are cancelled and claims 10-15 are added. This 
leaves claims 10-15 pending in the application, with claim 10 being independent. 

Also submitted herewith is a substitute declaration to correct the spelling of the name of 
inventor Walter Dorr. 

Substitute Specification 

The specification is revised to eliminate grammatical and idiomatic errors in the 
originally presented specification. ,The number and nature of the changes made in the 
specification would render it difficult to consider the case and to arrange the papers for printing 
or copying. Thus, the substitute specification will facilitate processing of the application. The 
substitute specification includes no "new matter". Pursuant to M.P.E.P. § 608.01 (q), voluntarily 
filed, substitute specifications under these circumstances should normally be accepted. A 
marked-up copy of the original specification is appended hereto. 

Rejections Under 35 U.S.C. S 102 and $ 103 

New claim 10 combines the limitations of original claims 1, 3, 4, and 6 to constitute 
original claim 6 rewritten in independent form including all of the limitations of the base claim 
and the intervening claims. Since original claim 6 is indicated as being allowable if so rewritten, 
claim 10 and the claims dependent thereon should be allowable. The record will not be burdened 
with a comparison of the claims and the cited patents. 
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In view of the foregoing, claims 10-15 are allowable. Prompt and favorable action 



Roylance, Abrams, Berdo & Goodman, L.L.P. 
1 300 1 9th Street, N.W., Suite 600 
Washington, D.C. 20036 
(202) 659-9076 

Dated: March 7, 2007 



solicited. 



Respectfully submitted. 
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(57) Abslract: The invention relates 
(o a device for damping water 

hammers in hydranltc accumuiators, 
in particular in piston accumtilBtors. 
which is embodied in the form of the 
accumulator component which opcnites 
as a throttle on a fluid flow and is 
inserted between intemaj elements 
(12) of the accumulutOT and a hydraolic 
network (U) to which said accumulator 
is connectable, the throttle being formed 
by at least.one transfer area (24) having 
a predetermined cross-section in a valve 
element (16) which, interrupts the fluid 
flow up to the transfer area (24) at one of 
the valve positions and releases it at the 
other positioii thereof. Said invention 



o 



o 



is charMteriscd in tliat tlic respective 
transfer area (24) has at least one free 
end and a funnel-shaped enlargement 
(26, 28) is oriented towards the inside 
of (he accnmnlalur (12) or towards the 
hydraulic network (14), thereby making 
it possible to substantially improve 
known damping devices in such a way 
diat noise eniisnon is induced lo_lhe 
greatest possible extent. 
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Device for Damping Waaler Hamm e r 

The present invention relates to a device for damping water hammer in hydraulic 
accumulators, piston-type accumulators in particula r, a devic e which is a . A component of the 
accumulator and which acts as a throttle on the flow of fluid which is established between parts 
of the interior of the accumulator and a hydraulic network to which the accumulator may be 
connectedH:he -. The throttle being-is formed by at least one transfer area of a specifiable cross- 
section in a valve component which when . When in one of its valve positions , the valve 
interrupts the flow of fluid up to the respective transfer area-aHii4ft -. In its other valve position, 
the valve essentially releases the flow of fluid. 

Background of the hivention 

Hydraulic accumulators are readily available commercially in a plurality of 
embodiments. The essential applications of such hydraulic accumulators are in energy storage, 
emergency operation, oil leakage compensation, and in energy accumulation and pulsation 
damping. The most frequently encountered structural forms of hydraulic accumulators are ones 
with a separating memberr-a -. A d istinction is made between bladder accumulators, diaphragm 
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accumulators, and piston accumulators, as a function of the separating member employed. The 
mode of operation of all these accumulators is based on utilization of the compressibiUty of a gas 
for accumulation of a fluid, nitrogen often serving as energy carrier. Thus, 
hvdropneun mti eHvdropneumatic accumulators consist o fi nclude a fluid component and a gas 
component^ and have a gas-tight separating element. The fluid component is connected to the 
hydraulic network, so that the gas on the gas side in the accumulator is compressed as the 
pressure increases. Analogously, the compressed gas in the accumulator can expand in the event 
of a pressure drop on the network side and the accumulated hydraulic fluid is forced back into 
the network as a resuh. 

The conventional structure of a piston-type accumulator is characterized by an outer 
cylindrical tube as accumulator housing into which a piston with its compression system is 
introduced so as to be longitudinally displaceable. SeaUng covers on the front sides of the 
accumulator housing delimit two operating spaces in the accumulator, one of which receives the 
gas and the other of which is connected to the hydrauUc network so as to conduct fluid. 

Damping devices ( e.g.. diaphragm accumulators SB 0210-0,32E2 manufactured by 
Hydac) have already b e en proposed for the purpose of r e ducing reduce water hammer inside a 
hydraulic accumulatorf-a t. At the fluid inlet side of the accumulator, these damping devices have 
a valve component which may be displaced in the longitudinal direction of the accumulator-ami 
said- . The devices are an integral component of the accumulator. The valve component is 
guided in a valve housing, and is provided with a fluid transfer area. If a water hammer comes 
from the direction of the hydraulic network, this water hammer reaches the fluid connection area 
of the hydraulic accumulato r and the . The water hammer in the hydraulic network closes the 
valve component against the internal fluid pressure of the accumulato r and the . The valve 
component comes into closing contact with the valve housing. However, as before, but now in 
throttled form, fluid from the hydraulic network reaches the interior of the accumulator, that is. 
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the fluid side, by way of via a central passage bore as transfer area situated in the valve 
component. 

The water hammer is reduced as a result of the respective throttling of the flow of fluid 
with the valve component closed by the transfer area in the form of the longitudinal bore , but, as 
. As b efore, fluid in a smaller amount now continues to flow into the interior of the accumulator. 
In the opposite situation, that is, when the fluid pressure decreases on the hydraulic network side, 
the accumulator pressure effects opening of the valve component and fluid flows from the 
interior of the accumulator housing through cleared larger opening cross-sections in the valve 
componentr-a-H h. An additional portion of the flow of fluid being is conducted over the transfer 
area in the form of a throttle. As a result of configuration of the throttle position in the disclosed 
solution in the form of a bore of short channel length, turbulences and accordingly cavity 
phenomena occur on the material components of the valve components and/or accumulator 
housing adjoining the transfer area. However, in addition to the harmful cavity action, the 
turbulences also cause disruption of the flow of fluid into and out of the accumulatori-this -. This 
situation mav have an adverse effect on the energy balance as a whole of accumulators, as well 
as of the hydraulic network. In addition, opening and closing of the valve component is 
associated with a relevant generation of noise, something which may exert a very disruptive 
effect on operation of such hydraulic assemblies. 

DE 102 14 871 Al discloses a device for damping water hammer, in particular a device 
in the form of a pressure medium accumulator having a housing-fe^ . The housing interior 
which is subdivided into two chambers by a medium separation elementr4he- . The first chamber 
beiBg-is_filled with a gas and th e . The second chamber is filled w ith a fluid , and ther e being 
provided in ..Jn,a hydraulic connection^ a bottom valve wki^permits filling of the second 
chamber with fluid and prevents complete emptying of the second chamberHhe -. T he sealing 
element of wl-wh the second chamber may be operated by the medium separation element. In 
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addition, means have been are provided for throttling the pressure medium volume to be 
introduced during the process of filling the second chamber, which means ¥4Heh-release the full 
pressure medium volimie flow only after the bottom valve has been fully opened. 

On th e ba s is o f this prior ai1 th e 

Summary- of the Invention 

An object of the present invention is further to improve th e disclOvSed to provide an 

improved damping devices to the end that devicc avoiding emission noise is avo i ded to the 
greatest possible extent in operation, and so that improving the overall energy balance of the 
respective reservoir solutions is improved^ and dees-not fesu hresulting in material-damaging 
cavity phenomena. The 

lliis object a s th us de s cribe d-is is basically attained by means of a device having the 

chcu-acteristics claimed in patent claim 1 in its entirety. 

In that, as specified in th e characterizing part of claim I, the respective transfer area is 

being p rovided with a funnel-shaped enlargement on at least one of its free endsrthe- . The 
enlargement being"is_oriented in the direction of the interior of the accumulator or the hydraulic 
network , be caus e . Because of the funnel effect^ there is a distinct reduction of noise emission 
during operation, especially in damping the individual water hammer in the hydraulic network. 
H-^ )weven no t Not only does the funnel-shaped enlargement result in noise reduction, but in 
addition the water hammer introduced into the transfer area is controlled by fluid mechanics 
means so that turbulences and accordingly cavity phenomena on the valve component are 
prevented. It has al s o been found that the The funnel-shaped enlargement for the respective 
transfer area on the whole improves the laminar flow behavior of the fluid into or out of the 
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accumulator. This arrange ment exerts an effect on the operation of a hydraulic assembly which 
is favorable with respect to the overall energy balance. 

In one preferred embodiment of the damping device etein^e d for the of the present 
invention- provisio n is ma d e such tha t, the respective transfer area is in the form of central 
channel in the valve componentry. A funnel-shaped enlargement bei«g'is_present at both ends of 
the central channel. In addition, preferably only one transfer area is present in the valve 
component along its longitudinal axis. The indicated central channel may be configured to be 
suitably large on the basis of its overall length , this having a . This configuration has a favorable 
effect on the overall flow behavior inside the transfer area in the two funnel-shaped enlargements 
mounted on the ends. 

In another preferred embodiment of the damping device elaimed for die of the present 
invention^ the valve component is configured as a valve piston having web-shaped extensions on 
one of its ends. The pertinent extension webs The web extensions p ermit reliable guidance of 
the valve component in its valve housing or along parts of the accumulator in the area of the fluid 
connection area. By pr e ferenc e preferab ly, the web4ttee extensions are for thi s puipose guided on 
the external circumference side by cylindrical guide surfaces along the valve component housing 
by which the valve component may be fastened to one end of the accumulator housing. 

The damping device etaiffl^d- fer ihe of the present invention-whie h consists is tbrmed 
essentially of a valve component guided in a valve housing together with the transfer area having 
funnel-shaped enlargements mounted on the e nd sides, is in the form of a its ends. A variable- 
throttle system which makes it possible to clos ep ennits closing the valve component when fluid 
enters the accumulator in one direction as a function of the water hammer and to initiate 
throttling of the water hammer by the transfer areaT-the -. The path for the fluid being is 
essentially opened in the opposite direction through opening of the valve component to 
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unimpeded flow of fluid from the interior of the accumulator into the hydrauHc network. -Fhe 
posGibilitv alQO exists, however, o f reversing Reversing the installation sequence indicated , in 
particular in that the valve component is mounted so as to be rotated through 180° in its valve 
housing, with the result that then throttling of flow out of the accumulator in the direction of the 
hydraulic network is effected by closing the valve component and by w ix y of t he transfer area. 
On th e o the r hand, whe n When fluid flows in the opposite direction into the accumulator from the 
hydrauHc network, the flow moves essentially unimpeded along the web4ike extensions, the free 
fluid cross-section of the throttle-like transfer area also being taken into consideration. 

Other advantageous embodiments of the damping device claimed for th e invention ore 

sp e cified in the oth e r dep e ndent claims Other objects, advantages and salient features of the 
present invention will become apparent from the following detailed description, which, taken in 
conjunction with the annexed drawings, discloses a preferred embodiment of the present 
invention . 

The i nvention is describ e d below with reference to the drawing, in which, in 

diaj s g ammatic fonn not drawn to scale^ Brief Description of the Drawings 

FIG. 1 sliows a longitudinal section through th e 1 is a side elevational view in section 

of damping device built into the fluid connection area of a hydraulic accumulato r not sho\^ii , in 
particular one in the form of a piston-type accumulator- ; according to an embodiment of the 
present invention: and 



FIG. 2 is,an exploded perspective view of the essential components of the damping 

device , consisting o f of FIG. 1, comprising a valve housing and the valve component. 
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Detai led Description o f the Invention 

The device , accordinii to an embodiment of the present invention, illustrated in the 
drawings^ serves to dampen water hammer in hydraulic accumulators, in particular hydraulic 
accumulators of conventional designr-eftt v. Only a part of an accumulator housing wall 10 of a 
piston-type accumulator which may also form the cover component of a conventional 
accumulator housing beingis shown in FIG. 1. The structure of piston-type accumulators is 
generally known in the state of the artrjt- or is conventional . It is described in detail, for 
example, in AHydrauUktrainer,® Volume 3, published by Mannesmann-Rexroth AG. A part 10 
of the accumulator housing as a whol e is illustrated in FIG. iHh e. This pertinent section relates 
to the fluid inlet area 12 of the accumulator-aH4%¥ . By a connection area 14^ the fluid inlet area 
12 of the accumulator housing 10 may be connected to a hydrauhc network not specified in 
detail or shown having additional hydrauhc units such as ones in the form of operating cylinders, 
hydropumps, or the like. The relevant structure and connection of accumulators to hydraulic 
networks is sufficiently well known in the prior art. and accordingly will not be discussed in 
detail at this point. Between fluid inlet area 12 and connection area 14, the volume of the 
chamber of the accumulator is increased for mounting a valve component designated as a whole 
as 16, This valve component 16 may be displaced longitudinally over a specifiable distance in a 
cylindrical valve housing 1 S-whieh . Housing 18 . as viewed in the lin e of sight to FIG. 2, is 
provided on its upper end with threading 20 for insertion of the valve housing 18 by screw 
connection along the interior wall of the accumulator housing 10 (not shown in FIG 1) . FIG. 1 
also relates to a longitudinal section through the valve component 16 with valve housing 18, 
which is illustrated in an exploded view in FIG. 2. 

The indicated v alve component 16 may accordingly be used to act on the flow of fluid 
which is established between components of the interior of the accumulator and the hydraulic 
network, that is, between the fluid inlet area 12 and the connection area 14 to the network. For 
the purpose of this action, the valve component 16 has along its longitudinal axis 22, which is 
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equal in extent to that of the longitudinal axis of the accumulator housing 10, a single transfer 
area 24 in the form of a central channel. This central channel has on both of its ends a funnel- 
shaped enlargement 26, 2874he -. The upper funnel-shaped enlargement 26 as viewed in #>e line 
o f sight t^FIG. 1 bemg-is_enlarged in the direction of the fluid inlet area 12 to conmiunicate with 
the latter. The other funnel-shaped enlargement 28 on the opposite lower end widens in the form 
of a funnel in the direction of the connection area 14 to the hydraulic network (not shown). In 
addition, the overall length of the two enlargements 26, 28 as measured in the direction of the 
longitudinal axis 22. is somewhat smaller than the overall length of the cylindrical central 
channel extending between the two enlargements 26, 28 and forming the transfer area 24. In 
addition, the largest diameter selected for the respective enlargement 26, 28 is smaller than the 
diameter of the adjacent associated fluid inlet area 12 and connection area 14. Use of the 
enlargements 26, 28 avoids formation of transitional areas of material with sharp edges, 
something which, among other things, has an effect favoring low noise emission behavior. 

As is also to b e seen in FIG. 2, the valve component 16 is configured as a valve piston 
which, as vi e wed in th e lin e of sight to FIG. 2, is p rovided on its lower end with three web-like 
extensions 30. As viewed in the circumferential direction of the valve component 16^ all three 
web-like extensions 30 are spaced at constant or equal intervals from each other. As is to be 
seen in the illustration of the longitudinal section, only the extension web 30 on the far right in 
FIG. 1 as viewed in th e l in e o f s igt=tf te-FIG. 2 is illustrated, along with a front view of the 
following extension web 30t41^ , Tlie respective area viewed bemg-is^designated as 32 in the 
figures. The web-like extensions 30 are provided on the outer circumference sidesides with 
partial cylindrical guide surfaces 34H^rhie h. Surfaces 34 permit sliding of the valve piston along 
the inner circumference 36 of the cylindrical valve housing 18. The valve component 16 is 
provided on both of its ends opposite each other with level sealing surfaces 38, 404h e. The 
upper one of whic h sealing surfa ce 38, as viewed in the line of sight to FIG. 1, may be brought 
into contact with afHitee~a_level contact surface 42 of the valve housing 18 , that is, be i mde-ie 
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adjoin the web like extensions 30 on the opposite, low e r, side . In addition, the partial structural 
length of the valve component 16 together with the transfer area 24 makes up more than one half 
the overall structural length of valve component 16. together with the extension webs 30. 

As is-ake4e4>e-seen in FIG. 2, the valve component 16 is outfitted on the outer 
circumference side with a level surface , in the area of the transfer area and extending between 
the extension webs 30 . with leve l Level surfaces 44 which , together with the cylindrical inner 
circumferential surface 36 of the valve housing 18, delimit three fluid outlets 46 (see FIG. 1). 
The web-like extensions 30 also end in a common horizontal plane which extends in parallel 
with the sealing sxwfaces 38 and 40 of the valve component 16. The valve component 16 may 
move inside its valve housing 18, as a function of the pressure and flow relationships, downward 
along its longitudinal axis 22 from its closed position illustrated in FIG. 1 into an opened 
position in which the free ends of the extension webs 30 come into contact with the lower sealing 
wall 48 of the accumulator housing 10, which delimits the connection area 14 on the edge side in 
this region. The respective axial path of displacement is, as is illustrated in FIG. 1, somewhat 
shorter than the height of one of the funnel-shaped enlargements 26, 28. 

In the operating position shown in FIG. 1 ^ a water hammer has occurred in the connection 
area 14 over the hydraulic network and has moved the valve component 16 into its closing 
position shown in FIG. L in which . In this p osition, the sealing surface 38 is in contact with the 
contact surface 42 of the valve housing 18. Transfer of fluid from the connection area 14 to the 
fluid inlet area 12 and so into the interior of the accumulator housing 10 thus is effected 
exclusively byway of via the throttle-like transfer area 24 with its two funnel-shaped 
enlargements 26, 28. The respective throttle area beth-reduces the water hammer, so that it can 
have no damaging effect in the interior of the accumulator housing 10 , and th e . The 
continuously extending enlargements 26, 28 guide the flow of fluid over the central channel as 
transfer area 24 so that harmful cavity effects are prevented in the edge areas of the valve 
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component 16 or of the fluid inlet area 12. In addition, the long guide path of the central channel 
permits achievement of a laminar value of the flow of fluid, so that losses of flow are prevented; 
s omet hin g which in tu rn- . The laminar flow has a favorable effect on the overall energy balance 
of the hydraulic system (not shown). The funnel-shaped enlargements 26, 28 have the additional 
effect that the pressure of the highly laminar flow in the central channel is relaxed , this having a . 
This relaxation has a favorable effect on noise emissionr-and-^i e. The average expert in the 
sftlii:efe field of hydraulic systems and hydraulic accumulators is surprised to learn that by 
employing the hidicaied enlargements 26, 28 he achieves ^ a noise reduction is achieved such that 
persisting residual noises are barely perceptible by the personnel operating the hydraulic 
assembly. 

If the hydraulic water hammer and accordingly the hydraulic pressure on the connection 
area 14 drop when the valve component 16 is in the customary installed position, it is forced 
downward as viewed in tfH^fat?-e f sight to FIG. 1 by the force of gravity and the interior pressure 
remaining in the hydrauHc accumulato r and the . The free ends of the web-like extensions then 
come into contact with the lower sealing wall 48. Consequently, the path is cleared for passage 
of fluid from the fluid inlet area 12 to the fluid outlet 46 . and thus fluid . Fluid may then move 
from the interior of the accumulator and then over the spaces between the web-like extensions 30 
in the direction of the connection area 14 and from this area back into the hydraulic network. 
Division of the flows of fluid among the three fluid outlets 46 is then effectedT j^-befRg- . That 
flow is limited by the outer circumference of the valve component 16 and its central recess in the 
form of the transfer area 24. Consequently, the free opening cross-section corresponds in effect 
to the fluid cross-section without valve component 16, so that the process of transfer of hydraulic 
energy from the interior of the accumulator housing to the hydraulic network is essentially free 
of loss. 
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The unit described is configured as a variable-throttle design and the possibility exists of 
intr od u cing the . The valve component 16 can be introduced into the valve housing 18 
transversely to the longitudinal axis 22 after rotation through 180 "^. so that th e n the ^. The web- 
like extensions 30, as viewed in th e line of sight to FIG. I, extend in the direction of the 
accumulator and se-in the direction of the fluid inlet area 12 an d the . The sealing surface 38 of 
the valve component 16 points in the direction of the connection area 14. In this situation^, 
provision may then be made in the case of specific accumulator design solutions such that a 
water hanmier coming from the hydraulic network may reach the connection area 14 over the 
three fluid outlets 46 and reach the interior of the accumulator unimpeded?- ^. A part of the flow 
in tum reaching by way o fr eaches via the transfer area 24 , while th e . The process of discharge of 
fluid from the accumulator is damped in that the valve component 16 with its sealing surface 38 
seals off the connection area to the hydraulic network 14 and f l uid . Fluid is transferred 
exclusively by way of t he throttling transfer area 24 with its funnel-shaped enlargements 26, 28. 
Thus, in essence, with the installed position of the accumulator designed as variable throttle 
reversed, water hammer coming from the accumulator, the piston-type accumulator in particular, 
can be reduced. The damping device claimed for of the the present invention thus creates an 
overall system which may be adapted to different applications and specified values without 
extensive conversion measures. 
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C 1 aims 

While one embodiment has been chosen to illustrate the invention, it will be undemood 

by tliose skilled in the ail that various changes and modification can be made therein without 
depaiting form lhe scope of the invention as defined in the appended clauns. 

Wh'M is claimed is: 
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DEVICE FOR DAMPING WATER HAMMER 



Abstract of the Disclosure 

A device ^e^-d amp i ng d amps water hammc r liammers in hydraulic accumulators, in 

particular in p iston-4rv=^e accumulators in particular, — a dovioc which io a . 
The device is embodied in the form of the accuinulator component — fefee — accu m ul a tor 
and which aeteope rates as a throttle on — flow — ei — ii^id — -wfeieh — ir& 
Gotabliahcd a fluid flow and is inserted between parts — ^€ — fefee — i-H fee-r-i-eae i ntemal 
elements (12) of the accumulator and a hydrauUc network (14) to which the accumulator fftay 
be Gonncctcd, — fe ^is connectable. The throttle being is_formed by at least one transfer 
area (24) of g^e cif iablc having a predetermined cross-section in a valve 
c om ponc n t e lement (16) which when in one of — ito valve pooitiono interrupts 
the flciid floW"-ei — fluid up to the rcopoctivc transfer area (24) and when in ito 
other valve poaition cooentiallv at one of the valve positions and releases tte 
flow, — characteriged — 3hb — that — teiie — rcGpoGtivo it at its other position. The 
transfer area (24) i-e— ^^^ovidcd has at least o ne free end with a funnel-shaped enlargement 
(26-; — ^a28) — afe — -1-eaet — OBie — &€ — i-trs — f-^ree — en d e — and — -in — ferfearfe — fefee 
enlargement — — 2*4 — i-s — oriented inft — ^rke. — direction — — &he — interior 
(12) — towards the inside of the accumulator (12) or e# towai'ds the hydraulic network {14^}^ 
thereby substantially improving damping such that noise emission is reduced to the greatest 
possible extent . 



the fonn o 4^a-ea^fat-eh annel in the valv ^-eemponent (16 ) and wh e rein t he4wwe l shaped 
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The damping device as claiined in claim 1 or 2, wherein the valve component (16) is 

configured as a valve piston having web - like extensions (30) on one of it s ends. 



4; The damping device as claimed in claim 3, wher e in the valve component (1 6) i s gu i d e d 

on the outer circumference side by cyh'ndrical guide s u rfa ce s (3 4 ) along a hou s ing ( 18) 
by vyhi e h th e v alr ve component ( 16) may be fast e ned on one end o f th e h ousing ( tO )-ef 
the accumulator. 

The damping device as claimed in claiin 4 , wherein the valve component (16) i s provided 

on the outer cu'ciunference side and between the extension webs (30) with level siu ^fa ces 
( 44 ) which, in conjunction with the cylindrical inn e r circumfer e ntial surfac e (36) of the 
valve housing (18), d e limit fluid outl e ts ( 4 6). 



The dam pi n g d e vi c e as claii Bed in clai m 4 or 5, wherein the valve component (16) is 
provided on the end side vvith level sealing surfac e s (38, 4 0), the seahng surface (38) of 
which may be brought into contact with an also level contact surface ( 4 2 ) of the \ al ve 
housing (18) or the surface which adjoins th e web like extensions (30). 



Th e da mping devic e as claimed in one o f c laims 3 to 6, wl ^fein-tt^te-p a rt ial s tr uct u ra l 



:^th"Of t4' 



t'M'X (^t'l 1 ( 1 {' \ \ . \ 3L/ ill" 

7\7TTOrrt V St A.' ^ WTtt. 



Tt tiyit'ii vv ctTCy 



The damping devic e as claimed in on e of claims 2 to 7, wher e in the funn e l shaped 
e nlargements (26, 28) e xtend from the valve compon e nt (16) along level sealing surfaces 
(38. 4 0). 
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9-. The damping device as claiined in one o f claims 4 to 8, wh e rein the valve housing (18) is 

provided on the outer circumf e rence side with threadhig (20) for fastening to ports of the 
accumulator housing (10). 



